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(FORTRAN code given).
We calculate numerically an example of the   Fourier sine transform  

F( ω)   =  ∫ f(t) sin (ω t) dt                     0 ≤ t ≤ ∞   (1)

when f(t) =exp(-bt)   with b= 2 /s
The example shows that  t is large depending on the b value .In this case t      t(infinity)  is  just 5./b   seconds.

We choose the highest frecuency, ω, to be 5b = 10 /s                                     
The analytical answer is

 fs(w)=w/(w**2+b**2).

The results using a 100 step trapezoidal integration for (1) are:

w ,Ft(w)**2,Fs(w)**2=     0.000E+00     0.000E+00     0.000E+00

 w ,Ft(w)**2,Fs(w)**2=     0.333E+00     0.613E-02     0.657E-02

 w ,Ft(w)**2,Fs(w)**2=     0.667E+00     0.216E-01     0.225E-01

 w ,Ft(w)**2,Fs(w)**2=     0.100E+01     0.398E-01     0.400E-01

 w ,Ft(w)**2,Fs(w)**2=     0.133E+01     0.541E-01     0.533E-01

 w ,Ft(w)**2,Fs(w)**2=     0.167E+01     0.617E-01     0.605E-01

 w ,Ft(w)**2,Fs(w)**2=     0.200E+01     0.630E-01     0.625E-01

 w ,Ft(w)**2,Fs(w)**2=     0.233E+01     0.605E-01     0.610E-01

 w ,Ft(w)**2,Fs(w)**2=     0.267E+01     0.566E-01     0.576E-01

 w ,Ft(w)**2,Fs(w)**2=     0.300E+01     0.525E-01     0.533E-01

 w ,Ft(w)**2,Fs(w)**2=     0.333E+01     0.485E-01     0.487E-01

 w ,Ft(w)**2,Fs(w)**2=     0.367E+01     0.446E-01     0.442E-01

 w ,Ft(w)**2,Fs(w)**2=     0.400E+01     0.405E-01     0.400E-01

 w ,Ft(w)**2,Fs(w)**2=     0.433E+01     0.364E-01     0.362E-01

 w ,Ft(w)**2,Fs(w)**2=     0.467E+01     0.326E-01     0.328E-01

 w ,Ft(w)**2,Fs(w)**2=     0.500E+01     0.293E-01     0.297E-01

 w ,Ft(w)**2,Fs(w)**2=     0.533E+01     0.266E-01     0.270E-01

 w ,Ft(w)**2,Fs(w)**2=     0.567E+01     0.244E-01     0.246E-01

 w ,Ft(w)**2,Fs(w)**2=     0.600E+01     0.226E-01     0.225E-01

 w ,Ft(w)**2,Fs(w)**2=     0.633E+01     0.208E-01     0.206E-01

 w ,Ft(w)**2,Fs(w)**2=     0.667E+01     0.191E-01     0.189E-01

 w ,Ft(w)**2,Fs(w)**2=     0.700E+01     0.174E-01     0.174E-01

 w ,Ft(w)**2,Fs(w)**2=     0.733E+01     0.159E-01     0.161E-01

 w ,Ft(w)**2,Fs(w)**2=     0.767E+01     0.146E-01     0.149E-01

 w ,Ft(w)**2,Fs(w)**2=     0.800E+01     0.136E-01     0.138E-01

 w ,Ft(w)**2,Fs(w)**2=     0.833E+01     0.128E-01     0.129E-01

 w ,Ft(w)**2,Fs(w)**2=     0.867E+01     0.120E-01     0.120E-01

 w ,Ft(w)**2,Fs(w)**2=     0.900E+01     0.113E-01     0.112E-01

 w ,Ft(w)**2,Fs(w)**2=     0.933E+01     0.105E-01     0.105E-01

 w ,Ft(w)**2,Fs(w)**2=     0.967E+01     0.969E-02     0.984E-02

 w ,Ft(w)**2,Fs(w)**2=     0.100E+02     0.903E-02     0.925E-02

c fourier sine transform

      dimension Ftw(0:100)

      data b,ti,wi,nfreq,nstep/ 2. ,0.,0.,30,100/

      f(t)=exp(-b*t)

      fs(w)=w/(w**2+b**2)

      pi=2.*asin(1.)

      tf=5./b

      dt=(tf-ti)/float(nstep)

      wf=5.*b

      dw=wf/float(nfreq)

      w=0.

      do 10  j=0,nfreq

      sum=0.

      do 20 i=1,nstep

      t=ti+dt*float(i)

      sum=sum+(dt/2.)*(f(t)*sin(w*t) +f(t-dt)*sin(w*(t-dt)))

20    continue

      Ftw(j)=sum

      w=w+dw

10    continue

      do 30 i=0,nfreq

      w=wi+dw*float(i)

      print 100, w, Ftw(i)**2,fs(w)**2

30    continue

100   format(1x,'w ,Ft(w)**2,Fs(w)**2=',3(4x,e10.3))

      stop

      end

c      function f(a,b,t)

cc      if(t.lt.b)f=a

c      if(t.ge.b)f=0.

c      return

c      end

